Abrupt reduction of c-myc expression by antisense RNA inducing terminal differentiation and apoptosis of a human esophageal cancer cell line.
A human esophageal cancer cell line (EC8712) expressing high-level Myc protein was infected with recombinant retroviral particles (pA-BD9) at a multiplicity of infection (MOI) 1:1. This viral particle contains a neomycin-resistant gene and a 1.53-kb antisense RNA spanning the 2nd exon and its flanking sequences of the human c-myc oncogene. The G418-resistant EC8712 clones showed an 86% inhibition of growth rate and morphological changes characteristic of terminal differentiation and apoptosis. A decrease of about 80% of Myc protein was also observed in these infected cells by ABC-ELISA assay. 12-24 h after the infection of EC8712 cells with pA-BD9 at a high viral particle concentration (MOI = 1:10), the integration of the extrinsic 1.53-kb antisense c-myc fragment into the cancer cell genome was evidenced by the Southern blot analysis. Northern blot analyses showed the expression of this antisense fragment and a decrease of the intrinsic c-myc expression by 74% in comparison with that of the parental EC8712 cells. Heterotransplants of the infected EC8712 cells into the nude mice revealed a substantial decrease in tumorigenicity and morphological changes characteristic of terminal differentiation and apoptosis. Primary monolayer cell cultures of normal epithelia derived from the fetal and adult esophagus mucosa were set as controls. No noticeable increase in c-myc expression was found in these cultures. Infection of these cells with the same recombinant viral particles neither affected the growth rate of the cells nor their normal morphology. Our experiments indicate that the drastic decrease of the over-expressed Myc protein in cancer cells may also be an entrance to one of many pathways leading to the terminal differentiation and programmed cell death.